ABSTRACT. Seed cotton is often drier than optimum for ginning when it arrives at the gin plant and ginning the lint too dry results in lower fiber quality. In this study a total of 78 bales of cotton were ginned with various moisture treatments, including water sprayed on seed cotton before the gin stand. The lint moisture content (mc) uring the removal of lint from seed cotton in the gin stand and the subsequent cleaning of the fiber in the saw-type lint cleaners the fiber is subjected to considerable forces. The moisture content (mc) of the lint portion of seed cotton substantially affects its ability to withstand the forces of ginning and also affects the ease with which trash is removed from the seed cotton. Commercial gins use drying systems to reduce the seed cotton mc before cleaning. Drier seed cotton is easier to clean, but drier cotton lint is more susceptible to damage during ginning and cleaning (Mayfield et al., 1994) . This damage is revealed as higher short fiber content, higher fiber neps, and lower HVI fiber strength (Anthony, 1990; Boykin, 2005) . A complete moisture control system would be able to monitor the lint mc and then dry the lint if needed, leave the lint mc unchanged if it came to the gin in the optimal range, and add moisture to the lint if it came to the gin dryer than optimal. Current recommendations are to gin with the fiber mc in the rage 6% to 7% (wet basis) at the gin stand (Mayfield et al., 1994) .
tion System (AFIS) separates cotton fibers and other material in the sample into separate air streams and measures fiber length by passing the material past a photoelectric sensor. The AFIS classifies the particles by shape and size and produces fiber length distributions as well as trash size data. The results include several measurements of fiber length calculated on a weight or number basis. The appendix contains a brief description of selected HVI and AFIS measurements and abbreviations used for those measurements in this study. Griffin and Merkel (1953) reported that if the lint was dried below 5% the upper half mean length was decreased and the resulting yarn strength also decreased. They noted that in the years 1947-1949 nearly 80% of the ginned lint from the Mississippi Delta had mc below 6% and about 45% had mc below 5%. They also reported that laboratory tests supported the feasibility of adding moisture in the ginning process before seed cotton cleaning and at the lint slide after ginning. The means of their Fibrograph and Suter-Webb fiber length measurements and yarn strength measurements showed the advantage to using moisture restoration before ginning, and although the staple length measurements did not respond to moisture restoration in one test they did in another. Adding moisture after ginning did not help maintain fiber length or yarn strength. Cocke and Garner (1972) ginned spindle-picked cotton with average lint mc at two levels of 3.9% and 5.6% achieved by controlling the drying. Before lint cleaning the 2.5% span length was reduced from 28.7 to 28.4 mm (1.13 to 1.12 in.) and after lint cleaning was reduced from 28.4 to 27.9 mm (1.12 to 1.10 in.) by ginning at the lower mc. The spinning results showed that the 50s yarn strength decreased from 412 to 382 N (42 to 39 lb) due to ginning at lower mc. Mangialardi and Griffin (1977) studied the weather patterns in the midsouth during the ginning season from mid-August through December. They stated that moisture restoration before the gin stand would be desired when the relative humidity (RH) of the air transporting the cotton was below 55%. They concluded that the RH on a typical midsouth fall day drops below 55% at about 10:00 a.m., drops to about 35% at 3:00 p.m., and rises to above 55% after 7:00 p.m.
In 2002 , Anthony (2003 , 2004 surveyed 18 and 20 gins, respectively, in the midsouth regarding lint moisture levels. In 2002 he found that the average mc for each gin of all lint samples taken from the lint slide before moisture restoration varied between 3.7% and 6.2%. In 2003 he found that the average mc of all samples at each gin after ginning but before moisture restoration ranged from 3.0% to 5.8%. The overall mean mc for all gins was 5.1% in 2002 and was 4.4% in 2003. These data show that the problem of ginning at lower mc than desired has not been solved. Mangialardi and Griffin (1977) used air atomizing nozzles to generate a water mist where the cotton was falling from a separator and dropper into the conveyer-distributor. They were able to raise seed cotton mc from 8.0% after cleaning and drying but before moisture restoration to 9.0% at the feeder-apron with the atomized spray. They found the lint mc of samples taken between the gin stand and the first lint cleaner increased from 5.5% to 7.1%. This moisture restoration resulted in significant improvement in fiber quality evidenced by increases in the 2.5% span length, 50% span length, and length uniformity ratio as measured by the digital Fibrograph. They concluded that the air atomizing nozzles could be used to restore moisture to low-moisture cottons.
The purpose of this work was to investigate adding moisture to the fiber before the gin stand by spraying water on the seed cotton in the conveyer-distributor and the effect this type of mc addition has on the fiber properties.
MATERIALS AND METHODS
The research was carried out as two experiments. The purpose of the first experiment was to gain experience using equipment similar to that used by Mangialardi and Griffin (1977) and to establish the feasibility and impact on fiber quality of spraying water on seed cotton before ginning. HVI and AFIS measurement procedures were used which were unavailable to Mangialardi and Griffin. Because of the success of the first experiment, a second experiment was carried out to apply higher levels of water to the seed cotton before ginning.
EXPERIMENT 1
For the testing, two modules of the Delta Pine variety DP444BR (Delta and Pine Land Company, Scott, Miss.), two modules of the Delta Pine variety DP555BR, and one trailer of the Stoneville variety ST4892BR (Emergent Genetics, Inc., Memphis, Tenn.) seed cotton were ginned using several drying and moisture restoration treatments with the bale being the basic treatment unit. The modules had been harvested on 28 and 29 September 2004, and the trailer had been harvested on 5 October 2004. The ginning was performed between 15 and 19 November 2004, when the ambient temperature varied from 16°C to 23°C (60°F to 74°F) and the RH varied from 65% to 100%. The bales were ginned one at a time by weighing the seed cotton. The ginning rate was 20 kg/min (44 lb/min) and did not vary by variety or treatment. This supply of cotton resulted in 26 bales of the variety 444, 25 bales of the variety 555, and 9 bales of the variety 4892 included in the test. Thirteen treatments were chosen and randomly assigned to the bales within each module. Only nine treatments were used for the 4892 cotton because less seed cotton was available. These treatments were subdivided into low drying treatments, medium drying treatments, and high drying. In the low drying treatments the temperature at the second shelf of the tower drier was controlled at 49°C (120°F) and the second stage burner was off (ambient air was used). For the medium drying treatments the first stage of drying was set at 68°C (155°F) and the second stage was set at 49°C (120°F). And for the high drying the first stage of drying was set at 93°C (200°F) and the second stage was set at 68°C (155°F).
The treatments were also divided into five moisture restoration levels; with three levels of moisture application using the spray nozzles; off, low water pressure, and high water pressure; and two levels of moist air application in the hopper above the gin stand, off and on. All combinations of these were used except the low level of spray with the hopper application on. These treatments were intended to provide lint at several mc levels arrived at through different means, i.e. low drying and low moisture restoration compared to high drying and high moisture restoration.
One atomizing nozzle, 1/4J+SU2 (Spraying Systems, Wheaton, Ill.) was installed to spray water into the seed cotton stream ( fig. 1 ). The water application rate was controlled by the water pressure which was controlled by a pressure regulator and the water atomization was controlled by the air pressure ( fig. 2 ). The air pressure was kept constant at 414 kPa (60 psi). According to the manufacturer of the nozzles for the water pressures being used the air pressure does not affect the water flow rate. Water was collected from the nozzle at the height it was installed but with no atomizing air for either 60 or 300 s and at different water pressures. From these data it was estimated that 55 kPa (8 psi) of water pressure would result in about 0.12 kg/min (0.27 lb/min) and 138 kPa (20 psi) would result in 0.24 kg/min (0.53 lb/min). For a typical 227-kg (500-lb) bale ginned in 10 min, the approximate ginning rate for the test gin, these pressures would result in an increase of 0.5% and 1% mc respectively if all of the water were absorbed by the cotton. A Humidaire Unit was used in conjunction with a conditioning hopper (Samuel Jackson, Inc., Lubbock, Tex.) to add moisture to the seed cotton by the vapor method for certain bales. The ambient RH and temperature were recorded by reading an Oakton Hygrothermograph.
The cotton was dried in the first tower drier, cleaned with a cylinder cleaner and a stick machine, dried in the second stage of drying, and then cleaned in the second cylinder cleaner in the normal sequence for spindle picked cotton. Moisture was added with spray as the cotton dropped into the conveyer-distributor and moisture was added with a Humidaire above the gin stand in the hopper, when called for by the research protocol. The Continental gin stand (Continental Eagle Corporation, Prattville, Ala.) was used with a single saw-type lint cleaner. Figure 3 shows the gin stand with the moisture addition hopper which was used in this research. Three seed cotton samples were obtained in the feed control for analysis for mc by the standard procedure (Shepherd, 1972) . Five seed cotton samples were taken after the second cylinder cleaner to measure the mc before moisture restoration. Five samples were obtained for mc determination at the gin stand feeder apron. Five lint samples were obtained for each sample type to measure mc, Advanced Fiber Information System (AFIS), and High Volume Instrument (HVI) after the gin stand but before the lint cleaner. Five lint samples were obtained for each sample type to measure mc, AFIS, and HVI after the lint cleaner.
A total of 780 seed cotton samples plus 600 lint samples were analyzed for mc using the oven method (Shepherd, 1972) and all mc data were calculated and reported on a wet basis. The AFIS was used to measure fiber and foreign matter properties on three sub-samples of 600 lint samples. The 600 HVI samples were analyzed at the Dumas USDA AMS classing office. Because of the way the data were collected many factors were confounded with the "variety" such as mc of the seed cotton at harvest and treatment of the seed cotton by module before ginning. While "variety" was used as a label for these effects the data cannot detect these details, and these details were not important to the questions of interest. The important differences were between bales within "variety" especially due to the treatment of the individual bales which answered the question "Did the treatments affect the fiber properties?".
The data from these tests were analyzed with SAS procedures MEANS and MIXED to determine what mc was achieved by the moisture control system and what effect ginning at those mc levels had on fiber properties. For the MIXED procedure analysis of mc, the means were taken by bale of the mc readings. Then the MIXED procedure used the module within variety for the random factor and the RH, variety, drying level, spray water level, and humidaire fixed effects. There were no significant interactions of the fixed effects. In many cases several of the fixed effects did not affect the dependent variable significantly. The Type III sums of squares were used in the evaluation of the importance of the fixed effects. Type III sum of squares for a particular effect is the amount of variation in the dependent variable due to that effect after correcting for all other terms in the model. Type III sums of squares, therefore, do not depend on the order in which the effects are specified in the model (SAS, 2003) . The LSMEANS statement of the MIXED procedure calculated the least squares means reported.
EXPERIMENT 2
For this experiment one trailer of each of three varieties of seed cotton were used: Delta Pine DP444BR, Delta Pine DP5415BR, and Stoneville ST4892BR. These cottons had been harvested in late September or early October 2004 and ginned on 16 and 17 August 2005. They had been stored on trailers under a roof to protect them from rain but were exposed to ambient temperatures. The weather during the ginning varied from 28°C (82°F) and 80% RH to 34°C (94°F) and 45% RH. The water application nozzle was disassembled and the fluid cap 2050 was replaced with model 2850 (Spraying Systems, Wheaton, Ill.), which applied greater volumes of water. Water spray rate versus pressure data were collected and analyzed as in experiment 1. Eight treatments were used, half with low drying level and the other half with high drying level. The same temperatures were used for low and high drying levels as were used in experiment 1. The water spray treatments consisted of: none, 41-and 83-kPa (6-and 12-psi) water pressure. The atomizing air pressure was the same as in experiment 1. Two treatments included the use of moist air from the Humidaire applied above the gin stand as in experiment 1. Because limited material was available not all treatments were applied to the same number of lots. The basic treatment unit was one bale of cotton. There were seven bales of the variety 444, six bales of the variety 5415, and five bales of the variety 4892 in the experiment. The same ginning equipment was used that was used in experiment 1.
Five lint samples per bale were taken between the gin stand and the lint cleaners for mc determination plus five samples for AFIS measurements. Nine lint samples per bale were taken at the lint slide for mc determination with two or three sub-samples analyzed for each sample. In addition, five samples were obtained for AFIS measurement and five samples for HVI evaluation were taken per bale. The data obtained from these samples were analyzed as similar samples were analyzed and evaluated in experiment 1.
RESULTS AND DISCUSSION

EXPERIMENT 1
Least squares means of the mc data are shown in table 1. The statistical analysis showed that the ambient RH significantly affected the mc of the seed cotton samples taken from the feed control with a slope of 0.052 percentage points per percent RH. The drying level to which the cotton would later be subjected also correlated with the seed cotton mc. The data showed that seed cotton which would later be subjected to the medium drying level was actually at a somewhat higher mc than the other seed cotton which otherwise only varied by variety and ambient RH. Differences correlated with the cotton variety were not believed to actually be due to the variety but to the different conditions those varieties had been exposed.
For the seed cotton mc for samples taken after cleaning and drying but before moisture restoration the cotton variety was not significant, but the ambient RH and the drying level were significant (Prob > F: < 0.001). The mc for the variety 444 was still higher than for the other two varieties, but the difference was not statistically significant. The standard error for the mc by variety was about 0.6 percentage points and was about 0.1 percentage points for the estimates of mc by drying level.
For the seed cotton taken from the gin stand feeder apron after moisture restoration, the ambient RH was not significant but the drying level was significant. The Humidaire appeared to have added some mc to the seed cotton but the difference was not statistically significant. The differences by spraying level showed some consistent differences, but were also not statistically significant.
For the fiber mc for samples taken between the gin stand and the lint cleaner calculated by variety and drying level the ambient RH and cotton variety were both significant. All three of the treatment mechanisms (drying, water spray level, and Humidaire use) were significant, although the water spray level was the least important of the three. The standard error for all three factors was about the same, 0.1 percentage points, so the reason that the spray level was less significant was that the method affected the mc to a lesser degree than the other two mechanisms. These are the most important mc data for this study because they are the best estimate available of the fiber mc in the gin stand. Table 1 . Least squares means of the moisture content data by relevant effects and change in moisture content due to changes in ambient relative humidity for samples obtained in specified locations during the ginning process and the probability that observed variation was due to random effects, experiment 1. For the samples taken after the lint cleaning the factors which were significant for samples taken before the lint cleaner were all still significant, except variety, although the mc differences due to the various effects were somewhat lower. The overall mc levels were higher; the overall mean before the lint cleaner was 4.7 and it was 5.0 after the lint cleaner because the lower mc fiber picked up more moisture than the higher mc fiber when going through the lint cleaner.
The data in table 1 show that the treatments affected the mc in the desired way, although it was desired to add more moisture with the spray method than was actually added. Considerable moisture which was sprayed on the seed cotton was not carried to the fiber after the gin stand. In the test it took about 12 min to gin each bale so the amount of water which was applied was about 1.5 and 2.9 kg (3.2 and 6.4 lb) for the low and high pressure settings, respectively, while the actual increase in bale weights was about 0.3 and 0.8 kg (0.6 and 1.7 lb), respectively. This results in about 19% and 25% capture of the applied water. Some of the applied water was lost to evaporation before it ever reached the seed cotton, a small amount attached to the metal surfaces and dripped out of the conveyer. Some liquid may have been lost in the ginning and never had time to become absorbed into the fiber. Some was probably evaporated by the heat generated in the gin stand and some may have evaporated by the transport air after leaving the gin stand. Mangialardi and Griffin (1977) applied up to 55 l/h (1.9 lb/min) of water to achieve a lint mc increase of up to 1.0 percentage points.
The means of the AFIS length measurements of samples taken before the lint cleaner and for those taken after the lint cleaner are shown in table 2. The AFIS fiber length properties were consistently slightly better before the lint cleaner than after it.
The effect of the experimental treatments on the AFIS fiber length properties of samples taken after the lint cleaner was examined with a model which included the cotton variety, the drying level, the water spray level, the Humidaire level and all interactions. It was found that none of the interactions of the treatments contributed to the model significantly. This meant that each moisture treatment acted independently of the others. Also, the addition of warm humid air to the cotton with sprayed water did not increase the fiber mc beyond the simple effect of mc from the two sources, at least at the relatively low levels of mc addition achieved. The cotton variety was significant in every case and in most cases the Humidaire level and drying level were significant also. The same length data were modeled with the variety and the mc of samples taken between the gin stand and the lint cleaner. The change of length due to changing mc did not vary with variety. However, there were significant differences due to variety, and the fiber mc had a significant effect on the length factors in every case. As can be seen in table 3, the estimated standard error of the model including the treatment conditions was lower in every case than the standard error using a model including the variety and measured mc only. However, the differences between the two models were small, and considering the size of the AFIS length measurements the difference could be considered to not be important. For example, the difference in standard error between models for UQLw was 0.03 mm, which was 0.1% of the overall mean for that variable and the difference was 0.16% of the mean for Lw. The model of the AFIS length measurements including only the cotton variety and a slope for mc was considered to be an acceptable model. Table 4 shows the AFIS length properties due to the three varieties and the slope of the mc effect. For most measurements the variety had a considerable effect, but the moisture content also changed every measurement significantly (Prob > F: < 0.0001). The variety 555 had longer L5%n than the variety 4892 but the Ln measurement was greater for the variety 4892. For this to be true the length distribution was less centralized for the variety 555 than 4892 and the LnCV was greater for the variety 555. The SFCn ranged from 20.6% (for 444) to 28.2% (for 555) across varieties. The change in SFCn was -1.2% as mc increased by 1%. Therefore, the effects due to variety were greater than the mc effect. This AFIS data showed that a mc increase of one percentage point resulted in an approximate 1% increase of the value in Lw and over 5% decrease of the value in short fiber content (SFCw, SFCn). The AFIS short fiber content by weight was improved about 6% of the value (or half an SFC percentage point) for each percentage point increase in mc measured before the lint cleaner.
The same models used for the AFIS fiber length measurements were used to model other AFIS measurements. Higher mc resulted in lower AFIS nep count. Seed coat nep size was not affected by the variety or by the mc levels in this study. Seed coat nep count was only affected by the cotton variety, with the variety 4892 (10.3 SCN/g) significantly higher than the others (about 7.8 SCN/g).
The AFIS trash size in the samples was not affected by the variety or the moisture treatments, but the other AFIS trash LwCV (%) [a] 31.07 b 34.83 a 30.57 c -0.49 [b] UQLw (mm) [a] 30.55 a 29.79 b 29.25 c 0.20 [b] SFCw (%) [a] 6.43 c 9.83 a 7.15 b -0.51 [b] Ln (mm) [a] 21.4 a 19.2 c 20.6 b 0.38 [b] LnCV (%) [a] 45.0 b 51.2 a 44.2 c -0.93 [b] SFCn (%) [a] 20.6 b 28.2 a 21.5 b -1.2 [b] L5%n (mm) [a] 34.45 a 33.75 b 32.79 c 0.20 [b] L2.5%n (mm) [a] 36.66 a 35.93 b 34.67 c 0.22 [b] [a] Means followed by different letters within a row varied with significance beyond the 0.05 level. [b] This slope was statistically different from zero beyond the 0.0001 p-level.
measurements all varied significantly due to the variety and the mc level, with the drying level being the most important contributor. The higher drying levels made the seed cotton cleaning equipment more effective. Table 5 shows the means of the classing office HVI readings for the five samples per bale and 60 bales in the test for the two locations, before and after the lint cleaner. This data shows that the lint cleaner removed some trash, while improving the overall color. At the same time the fiber quality as measured by length, strength, and uniformity was decreased, as expected. The classing office measurements for the samples obtained after the lint cleaner were modeled with the factors of variety and the mc of samples obtained between the gin stand and lint cleaner. Table 6 shows the least squares estimates for the parameters in the model using the cotton variety and the mc of samples obtained between the gin stand and the lint cleaner. All three factors affecting mc (drying, Humidaire, and spray level) significantly affected fiber length. The analysis showed that the fiber strength did not vary significantly due to variety but ginning at higher mc resulted in greater HVI strength (Prob > F: < 0.10).
The Rd and +b both varied significantly due to the cotton variety, but only the Rd varied due to the mc. The Rd was reduced when processing at higher mc. The HVI length uniformity was affected significantly by both the variety and processing mc; increasing the processing mc by one percentage point resulted in an increase of 0.25 in uniformity. There were significant differences in micronaire due to variety but not due to mc. There were differences in HVI trash level due to variety and to mc. If the mc increased by one percentage Rd [a] 80.2 b 82.9 a 79.7 b -0.399 [c] +b [a] 8.71 a 7.79 b 8.93 a -0.0065 Uniformity (%) [a] 82.9 a 80.4 b 82.6 a 0.247 [c] Micronaire [a] 4.40 b 4.66 a 4.77 a -0.0033 HVI trash (%) [a] 0.192 ab 0.143 b 0.234 a 0.042 [c] HVI length (mm) [a] 29.2 a 28.2 b 27.8 c 0.15 [c] [a] Means followed by different letters within a row varied with significance beyond the 0.05 level. [b] This slope was statistically significant beyond the 0.1 but less than the 0.05 level of probability. [c] This slope was statistically significant beyond the 0.002 level of probability.
point the HVI trash level increased by 0.04 percentage points. When the data were examined carefully it was noted that the increase in HVI trash level correlated with mc was mostly the result of decreased drying, which affected all of the seed cotton cleaning equipment, and only to a limited extent due to the moisture restoration, which would only be expected to affect the seed cotton cleaning in the gin stand. The HVI length responded significantly to variety and mc; processing at one percentage point higher resulted in an increase in HVI length of 0.15 mm (0.006 in.). Table 7 shows the least squares means of the mc data for experiment 2. The mc of the seed cotton before drying varied by variety but not with any of the other factors used in the analysis. After drying the mc varied with the cotton variety and the drying level, as expected. The mc of the lint for samples taken before the lint cleaner varied due to the variety, the drying level, and the spray level. The difference in least squares mean mc due to the high spray application vs. none was 0.79 percentage points compared to 0.23 for experiment 1. Thus the goal for experiment 2 of applying more moisture with the spray method was achieved. The Humidaire had been used but because of the settings under which it was operated no significant moisture was added (Prob > F: > 0.4). When the mc means at the bale were examined the mc range was found to vary from 3.7% to 6.9% due to a combination of the treatments. The RH ranged from 82% to 94% during this experiment and did not have an effect on any of the mc data for samples obtained before the lint cleaner. The effect on the mc of the lint samples obtained after the lint cleaner was reduced but all of the effects which had been significant were significant at this sampling location. In addition the RH had an effect on bale mc, and the range was about 0.5 percentage point.
EXPERIMENT 2
The results of analyzing the AFIS data for samples taken after the lint cleaner are shown in table 8. These data are similar to the data in table 4. The variety affected the AFIS length data significantly and the slope due to the change in mc was significant in every case with improved lint properties resulting from ginning at higher mc. All treatments which affected the lint mc affected the AFIS length measurements as expected so the moisture restoration using the spray technique significantly improved the AFIS Table 7 . Least squares means of the moisture content data by relevant effects and change in moisture content due to changes in ambient relative humidity for the moisture content data of samples obtained at several specified locations during the ginning process and the probability that the observed variation was due to random effects, experiment 2. The least square means resulting from the analysis of the HVI samples obtained after the lint cleaners are shown in table 9. The mc effect on HVI strength was greater than for experiment 1 and was at a higher statistical significance level. The mc effect on the Rd color component was greater but in this case was not statistically significant. This may be due to the lower number of bales included in this test. The HVI +b and micronaire did not vary significantly due to the mc in either experiment. The HVI length uniformity was not affected by the mc changes as much for this data set and was not statistically significant. Lint mc significantly affected HVI trash and length measurements with changes nearly the same in both data sets. Again, the increase in HVI trash was mostly due to the drying treatment, which occurs before the seed cotton cleaning and would be expected to affect the trash level. The estimate of the effect of mc on the HVI length was not significantly different for the two experiments Lw (mm) [a] 25.07 a 25.04 a 24.71 b 0.20 [b] LwCV (%) [a] 34.0 a 31.3 c 32.0 b -0.357 [b] UQLw (mm) [a] 30.40 a 29.90 b 29.77 b 0.17 [b] SFCw (%) [a] 8.7 a 7.2 c 7.8 b -0.45 [b] Ln (mm) [a] 20.04 c 20.78 a 20.29 b 0.30 [b] LnCV (%) [a] 50.1 a 45.5 c 46.9 b -0.75 [b] SFCn (%) [a] 26.2 a 22.1 c 23.6 b -1.03 [b] L5%n (in) [a] 34.29 a 33.53 b 33.50 b 0.20 [b] L2.5%n (in) [a] 36.58 a 35.61 b 35.43 c 0.16 [b] [a] Means followed by different letters within a row varied with significance beyond the 0.05 level. [b] This slope was statistically significant beyond the 0.05 level.
considering that the standard error of the estimate was about 0.04 mm and the difference was only 0.015 mm.
This study involved the addition of moisture to seed cotton and the amount of moisture which could be added was limited. When higher levels of moisture addition were attempted the gin stand would choke. This problem would automatically limit the amount of moisture added commercially. The addition of moisture to seed cotton, as studied here, resulted in lint mc in the range 5% to 6%, a level never considered to be excessive.
SUMMARY AND CONCLUSIONS
The study was conducted in two parts with similar experimental design. In the first experiment the lint mc of samples taken before the lint cleaner ranged from 4.0% to 5.7% and the spray method of moisture restoration added about 0.23 percentage point to the fiber mc. In the second experiment, designed to add more moisture with the spray method, the fiber mc range was from 3.7% to 6.9% and the spray added about 0.79 percentage points to the fiber mc. The HVI trash increased due to ginning at higher mc, mostly because of less drying resulting in lower seed cotton cleaning efficiency. The HVI strength and length were both Rd [a] 71.4 c 78.0 b 82.2 a -0.84 +b [a] 9.20 c 10.82 a 9.48 b -0.43 Uniformity (%) [a] 83.0 a 83.1 a 82.5 b 0.11 Micronaire [a] 3.88 c 4.66 b 4.72 a -0.008 HVI trash (%) [a] 0.86 a 0.35 b 0.21 c 0.054 [b] HVI length (mm) [a] 29.06 a 28.32 b 28.40 b 0.165 [b] [a] Means followed by different letters within a row varied with significance beyond the 0.05 level. [b] This slope was statistically significant beyond the 0.05 level.
significantly improved by ginning at higher mc while the other HVI factors included were either unaffected or not consistently affected by the mc differences. The AFIS length measurements responded similarly to the mc levels in the two experiments and all measurements were significantly improved by ginning at a higher mc. The AFIS upper quartile length calculated by weight responded similarly to the HVI length to changes in mc. The AFIS short fiber content calculated by weight was improved by about 6% (or half an SFC percentage point) for each percentage point increase in lint mc for samples obtained before the lint cleaner. Ginning with lint at higher mc improved fiber length and strength and resulted in lower short fiber content. The spray method of moisture application to seed cotton before the gin stand increased the fiber mc and resulted in better fiber properties, including lower AFIS short fiber content.
